Objectives. To estimate (1) family-centered care (FCC) and shared decision-making (SDM) prevalence, and (2) associations of FCC and SDM (FCC/SDM) with health care outcomes among U.S. children. Data Source. The Medical Expenditure Panel Survey Household Component (MEPS-HC), a nationally representative survey of the noninstitutionalized, civilian population. Study Design. Secondary analyses of prospectively collected data on 15,764 U.S. children were conducted to examine FCC/SDM prevalence in year 1 and associations of FCC/SDM in year 1 with health services utilization, medical expenditures, and unmet health care needs in year 2. Data Collection/Extraction Methods. We combined four MEPS-HC longitudinal files from 2007 to 2011. Principal Findings. FCC/SDM prevalence in year 1 varied from 38.6 to 93.7 percent, and it was lower for composites with more stringent scoring approaches. FCC/ SDM composites with stringent scoring approaches in year 1 were associated with reduced unmet needs in year 2. FCC/SDM, across all year 1 composites, was not associated with health services utilization or medical expenditures in year 2. FCC/SDM year 1 subcomponents describing consensus building and mutual agreement were consistently associated with unmet health care needs in year 2. Conclusions. FCC/SDM composites with stringent scoring approaches measuring consensus building and mutual agreement may have the greatest utility for pediatric health care quality improvement efforts.
approaches and may therefore help to explain research findings on FCC/ SDM effectiveness. That is, past child health services research on associations of FCC/SDM with pediatric health care outcomes has yielded somewhat limited, though generally positive findings. More specifically, a systematic review of FCC for children with special health care needs (CSHCN) found limited evidence of FCC effectiveness for certain pediatric health care outcomes such as cost and transition to adulthood but positive associations of FCC with improved access to care, satisfaction, family-provider communication, efficient health services use (e.g., reduced hospitalizations), health status, and family functioning (Kuhlthau et al. 2011) . A systematic review and meta analysis of SDM in pediatrics found SDM was associated with increased parent knowledge and decreased decisional conflict, but it found little evidence of SDM associations with other pediatric health care outcomes (Wyatt et al. 2015) . As health systems and health care providers aim to promote the health of children and their families by delivering high-quality care through performance measurement and quality improvement initiatives, it is important to understand how different ways of measuring FCC/SDM correlate with different health care outcomes.
This study therefore compared several FCC/SDM measurement approaches that have been described in published studies during the past decade (Table 1) (Brousseau et al. 2007; Fiks et al. 2010 Fiks et al. , 2012a Kuo, Frick, and Minkovitz 2011; Raphael et al. 2011; Romaire, Bell, and Grossman 2012a,b) , using the Medical Expenditure Panel Survey Household Component (MEPS-HC). The MEPS-HC was selected given its recurrence since 1996 and the public availability of data on a nationally representative sample of U.S. children. Measures were specifically compared in terms of (1) FCC/SDM prevalence estimates and (2) predictive validity with respect to health services utilization, medical expenditures, and unmet health care needs.
Measures were hypothesized to produce different prevalence estimates of FCC/SDM, similar to previous research showing that patient-centered medical home (PCMH) measures vary by scoring approach (Bethell, Read, and Brockwood 2004) . Additionally, based on behavioral models of health services utilization (Aday and Andersen 1974; Andersen 1995 Andersen , 2008 and child health promotion frameworks (Mistry et al. 2012) , FCC/SDM across measures was hypothesized to be more consistently associated with unmet health care needs rather than with health services utilization or medical expenditures in the subsequent year. Measure subcomponents describing consensus building and mutual agreement between families and health care providers (Charles, Gafni, and Whelan 1997; Fiks et al. 2010 Fiks et al. , 2012a were further (Items and Scoring) (Fiks et al. 2010 ,b) Fiks et al. 2010 expected to be associated with fewer unmet health care needs the following year as compared to information sharing subcomponents, because consensus building and mutual agreement may be more indicative of the underlying FCC and SDM constructs than information sharing alone, which in and of itself may only be indicative of verbal family-provider communication.
METHODS

Study Design and Data Source
This was a secondary analysis of publicly available, prospectively collected data from the MEPS-HC panels 12-15 (2007-2011 
Study Sample
A total of 17,383 children aged 0-17 years were initially identified from panels 12-15. Of these children, 1,619 (8.2 percent) were excluded because they were missing data for all eight items previously used to measure FCC/SDM in the first survey year (year 1). The final study sample included 15,674 U.S. children aged 0-17 years with any data on the eight FCC/SDM items in year 1.
Health care Outcomes
Health services utilization, medical expenditures, and unmet health care needs measures were constructed according to past research on FCC/SDM (Kuo, Bird, and Tilford 2011; Kuo, Frick, and Minkovitz 2011; Raphael et al. 2011; Fiks et al. 2012b; Romaire, Bell, and Grossman 2012a,b ) (Appendix SA2). All health care outcomes were assessed once in year 1 and again in year 2. Health services utilization measures included annual number of office-based visits, dental visits, emergency department (ED) visits, and prescription medication fills. Medical expenditures measures included annual office-based, dental, prescription medication, ED, as well as total and out-of-pocket expenditures. Parent-reported data on child utilization and expenditures were supplemented by surveys of health care providers, insurers, and pharmacies. Unmet health care needs were assessed based on whether each child experienced any unmet need for illness or injury-related, routine, or necessary care in addition to any difficulty the parent experienced reaching the child's provider by telephone or after regular business hours (evenings and weekends) during the past 12 months. Unmet health care need items were rated on a 4-point Likert scale and were included in the MEPS-HC Access to Care or Child Preventive Health Supplement sections, which are administered once in round 2 (year 1) and then again in round 4 (year 2) of the survey period.
Independent Variables
According to a review of past research on FCC or SDM prevalence and/or effectiveness among U.S. children using the MEPS-HC, we used five composite measures including three assessing FCC and two assessing SDM (Kuo, Frick, and Minkovitz 2011; Romaire, Bell, and Grossman 2012a,b; Raphael et al. 2011; Bethell, Read, and Brockwood 2004; Fiks et al. 2010 Fiks et al. , 2012a . As shown in Table 1 (Fiks et al. 2010 (Fiks et al. , 2012a . We determined the other item ("Doctor or other health care providers usually ask about prescription medications and treatments other doctors may give the child"), which was not previously categorized, to be most indicative of information sharing. Involvement, information sharing, consensus building, and mutual agreement were considered to be the FCC/SDM subcomponents for this study's purposes.
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Covariates were identified as predisposing characteristics, enabling resources, or health care need factors according to previous FCC/SDM research (Bethell, Read, and Brockwood 2004; Denboba et al. 2006; Thompson et al. 2009; Coker, Rodriguez, and Flores 2010; Fiks et al. 2010 Fiks et al. , 2012a Guerrero et al. 2010; Kuo, Bird, and Tilford 2011; Kuo, Frick, and Minkovitz 2011; Raphael et al. 2011; Romaire, Bell, and Grossman 2012a,b; Smalley et al. 2014; Strickland et al. 2014) . Covariates used to characterize the study sample and controlled for in multivariable analysis included child age, sex, race/ethnicity, primary household language, household income relative to the federal poverty level (FPL), highest parent education level, census region, urbanness (i.e., metropolitan statistical region vs. nonmetropolitan statistical region), health insurance status and type, special health care needs status assessed by the CSHCN Screener (Bethell et al. 2002a,b) , illness/injury care need(s), specialty care need, and overall health status (Appendix SA2). All covariates were treated as time-fixed, using responses for children in year 1. Panel indicator variables were additionally included in multivariable regression analyses because data were collected for each panel during different time frames (Romaire, Bell, and Grossman 2012a,b) .
Statistical Analyses
For each of the eight FCC/SDM items used in this study, 2.1-5.1 percent of the study sample had missing data. Therefore, multivariate normal imputation with five datasets was used for these variables to minimize nonresponse bias on estimates computed and inferences made (Little and Rubin 2002; Sterne et al. 2009; White, Royston, and Wood 2011; Acock 2012) . Additional information on the imputation models used is available upon request.
Descriptive statistics were computed to determine distributions of predisposing, enabling, and health care need factors among all children initially identified in the dataset as well as among children included versus excluded from the study sample. Simple logistic regression models were fit to determine if there were statistically significant differences in the distributions of these factors between children included versus excluded from the study sample. Among the study sample, simple logistic regression was further used to determine differences in the distributions of these factors between children whose families experienced SDM versus children whose families did not experience SDM in year 1, according to the most stringently scored SDM composite measure (SDM 2, see Table 1 ). Prevalence of FCC/SDM using each composite and the eight individual items was also computed among children in year 1. Descriptive bivariate statistics were computed and simple regression models were then fit to determine unadjusted associations of FCC/SDM in year 1, using each composite measure, with each health care outcome in year 2 (these results are available upon request). To estimate associations of FCC/ SDM in year 1, using each composite measure, with each health care outcome in year 2 controlling for covariates, multivariable regression models were subsequently fit. Two-part multivariable regression models were fit to estimate associations of (1) FCC/SDM in year 1 with the probability of any health care utilization or any medical expenditures in year 2, and (2) FCC/SDM in year 1 with the mean rate of health care utilization among children with any utilization or the mean medical expenditures among children with any expenditures. Multivariable negative binomial regression was used to estimate the mean rate of health care utilization in year 2, given over dispersion of the distributions for data on each health care utilization variable among the study sample. Multivariable regression with a log link and gamma family was used to estimate mean expenditures in year 2. Multivariable logistic regression was used to model the associations of FCC/SDM in year 1 with the probability of each unmet health care need in year 2. Lastly, separate multivariable logistic regression models were fit to examine associations of the FCC/SDM subcomponents in year 1 with each unmet health care need in year 2.
A lagged dependent variable (LDV) model approach was used for all multivariable regression models to reduce selection bias, confounding, and regression to the mean by controlling for an earlier (lagged, year 1) measure of each dependent variable modeled (Allison 1990; Keele and Kelly 2006; Berger et al. 2009; Blair, Raver, and Berry 2014) . The LDV approach was also used to model health care outcomes based on past research, suggesting that health care outcomes for U.S. adults and children may follow an inertia over relatively short time periods (Monheit 2003; Cohen and Yu 2006; Liptak et al. 2006 ). An autoregressive distributed lag model with the following general form similar to a partial adjustment model for a continuous dependent variable, such as total annual medical expenditures, was fit for each health care outcome in year 2 regressed on the health care outcome in year 1, the given FCC/SDM variable in year 1, and all covariates in year 1 (King and Thomas 2003; Keele and Kelly 2006) :
Variance inflation factors and other diagnostics were obtained to check model assumptions. The Holm method, a step-down multiple test procedure, was used to determine which associations remained statistically significant
The Predictive Value of Family-Centered Careafter controlling for the family-wise error rate in multivariable regression models (Holm 1979; Aicken and Gensler 1996) . All statistical analyses were performed in Stata 13.1 (StataCorp 2013), and survey weights were applied in all analyses to account for the survey's complex and clustered sampling design (Machlin et al. 2010) .
RESULTS
Sample Characteristics
Study sample characteristics in year 1 (2007) (2008) (2009) (2010) are displayed in Table 2 . Children excluded from the study, because they did not have any data on the FCC/SDM items, were significantly more likely than those in the study sample to have been aged 12-17 years (for the excluded sample: n = 643), Hispanic, lived in a non-English-speaking household, had a household income <FPL, had a parent with less than high school education, been uninsured, lacked a usual source of care (USC), 1 and had no special health care needs.
Comparison of study sample characteristics associated with SDM in year 1 (according to the SDM 2 measure) showed children who were Hispanic versus white, non-Hispanic; lived in a Spanish versus English-speaking household; had a household income <FPL versus ≥400 percent FPL; had public versus any private insurance; or had a parent with less than high school education versus an advanced degree were least likely to have experienced SDM.
Family-Centered Care and Shared Decision-Making Prevalence Estimates
Estimates of FCC/SDM among children in year 1 (2007) (2008) (2009) (2010) 
Associations of FCC/SDM in Year 1 with Health Services Utilization and Medical Expenditures in Year 2
For health services utilization outcomes, results from the multivariable regression models showed no statistically significant associations between FCC/ SDM in year 1 and the probability of having any outpatient, dental, prescription drug, or ED utilization in year 2 among U.S. children (Table 3) . Multivariable regression model results showed that FCC in year 1, according to the PCMH FCC measure, was associated with a higher mean rate of outpatient visit utilization in year 2 among children with any outpatient visits in year 2 (aIRR: 1.07 [95 percent CI: 1.00, 1.14] p = .048). A positive association was also found of FCC in year 1, according to the FCC 1 composite measure, with mean prescription drug fills in year 2 among children with any prescription drug fills in year 2, such that those with FCC in year 1 had a 19 percent higher mean rate of prescription drug fills in year 2 than those without FCC in year 1 For annual medical expenditure outcomes, no statistically significant associations were found between FCC/SDM in year 1 and the probability of any medical expenditure in year 2 among U.S. children (Table 3) . Shared decision making in year 1, as assessed by the SDM 2 composite measure, was associated with reduced mean total (b = À0.12 [95 percent CI: À0.23, À0.01] p = .033) and reduced mean out-of-pocket medical (b = À0.15 [95 percent CI: À0.28, À0.01] p = .032) expenditures in year 2 among children who had any total or any out-of-pocket medical expenditures in year 2. These associations did not remain statistically significant after accounting for multiple comparisons.
Associations of FCC/SDM in Year 1 with Unmet Health Care Needs in Year 2
For unmet health care need outcomes, the probability of experiencing any unmet need for routine care or difficulty contacting the child's provider by telephone in year 2 was generally negatively associated with FCC/SDM in year 1, across the five composite measures (Table 4) . FCC in year 1, as assessed with the PCMH FCC measure, was associated with the smallest reductions in the adjusted odds of unmet health care needs during year 2. No associations of PCMH FCC in year 1 with unmet health care needs in year 2 remained statistically significant after accounting for multiple comparisons. FCC/SDM in year 1, as assessed by the FCC 2 and SDM 2 composites, was associated with the greatest reduction in the adjusted odds of each unmet health care need in year 2 among U.S. children. Although only SDM in year 1, as assessed by the SDM 2 composite, remained significantly associated with reduced adjusted odds of experiencing any difficulty contacting the child's provider after regular business hours in year 2 after accounting for multiple comparisons.
For the FCC/SDM subcomponents in year 1, the adjusted odds of experiencing any difficulty contacting the child's provider after regular business hours in year 2 was not always reduced, and associations of FCC/SDM subcomponents in year 1 with any difficulty contacting the child's provider after regular business hours in year 2 did not remain statistically significant after accounting for multiple comparisons. Two items identified as indicative of information sharing between children's families and providers in year 1 (e.g., "Provider explained all options" and "Provider asked about treatments and/ or prescriptions given to child by other providers") were least likely (relative The Predictive Value of Family-Centered Care to the other items) to be significantly associated with unmet health care needs in year 2 (Table 4) . One item indicative of information sharing in year 1 (i.e., "Provider spent enough time with child during visits") was, however, consistently associated with reduced adjusted odds of experiencing four unmet health care needs assessed in year 2. One item indicative of the consensus building subcomponent ("Provider respected family's preferred treatments for the child") and one item indicative of the involvement and mutual agreement subcomponents ("Provider asked the child's family to help make treatment decisions") in year 1 were also consistently associated with reduced adjusted odds of four unmet health care needs in year 2 among U.S. children.
DISCUSSION
In this study, we found that FCC/SDM prevalence varied considerably (from 39 to >90 percent) depending on the measurement strategy selected, which means that existing measurement approaches could result in different interpretations of health care quality even when the same data are used. For this reason, coming to a "consensus" definition of FCC/SDM in pediatrics may be of significant importance, particularly determining whether FCC and SDM are distinct yet interrelated or if SDM is one FCC component. Of the measurement strategies we investigated, the more stringent measurement strategies-specifically, approaches using higher mean thresholds-yielded lower FCC and SDM prevalence estimates. However, these more stringent measurement strategies were the only ones that had consistent associations with unmet health care needs. Less stringent FCC/SDM composite measures also had concerning ceiling effects: for instance, FCC 1 and SDM 1 showed less than 10 percent of U.S. children did not receive FCC and SDM in year 1. High rates of FCC/SDM may reduce the ability detect meaningful change in the FCC and SDM experiences of children and their families, especially when measured over short periods of time, which is often the case in QI initiatives. For this reason, the results of this study suggest that providers and policy makers should choose a more stringent FCC/SDM measurement approach (e.g., FCC 2 or SDM 2) if they wish to correlate FCC/SDM with unmet health care needs or follow FCC/SDM over time.
Overall, this study's findings are consistent with past research. Prior cross-sectional studies using composites similar to the FCC 1 composite in this study showed similar associations with unmet health care needs (Hargraves, Hays, and Cleary 2003; Kuo, Frick, and Minkovitz 2011) . Associations with
The Predictive Value of Family-Centered Carehealth services utilization and medical expenditures in year 2 in this study were directionally similar to associations demonstrated in past research (Kuo, Bird, and Tilford 2011; Raphael et al. 2011; Fiks et al. 2012a; Romaire, Bell, and Grossman 2012a) ; however, this study's findings about utilization and expenditures were not statistically significant in contrast to some past research (Raphael et al. 2011; Fiks et al. 2012a; Romaire, Bell, and Grossman 2012a, b) . Methodological differences between this study and past research may explain some of these differences. Methodological considerations include the use of different MEPS-HC file types (i.e., consolidated vs. longitudinal), study sample definitions (e.g., CSHCN only vs. all children aged <18 years), modeling approaches (e.g., change/gain score approach vs. LDV approach), correction (or lack thereof) for multiple comparisons (increased type I error rate), and treatment of covariates (e.g., controlling vs. not controlling for potential confounders) along with the treatment of missing data (e.g., multiple imputation vs. complete case analysis). Alternatively, it may be that FCC/SDM exerts a greater proximal influence on health care experiences such as unmet health care needs than on health services utilization and medical expenditures. Evidence reviews on FCC, SDM, and patient-provider communication (Dwamena et al. 2012; Shields et al. 2012; Wyatt et al. 2015) as well as theoretical behavioral health care utilization models (Andersen 1995 (Andersen , 2008 support this temporal relationship.
Study findings further suggest that FCC/SDM consensus building and mutual agreement subcomponents may more consistently influence unmet health care needs than information sharing alone. For this reason, providers and policy makers should emphasize these SDM components when seeking to improve outcomes. Promising practices and recommendations, such as those provided by the Institute for Patient-and Family-Centered Care ( Johnson et al. 2008) For instance, some clinicians may view the FCC/SDM item "Provider explained all treatment options" as irrelevant because family members who are not clinicians themselves cannot accurately judge if all available treatment options were explained. Likewise, explaining treatment alternatives may not be necessary when treatment of a particular condition is relatively straightforward, so a certain level of nonreceipt of that item may be acceptable. Moreover, certain parents may be more likely to remain resistant to recommended preventive care for their children such as routine immunizations when providers emphasize consensus building and mutual agreement (Opel et al. 2013) . As a result, the construct validity of the eight MEPS-HC items used to assess FCC/SDM requires further study. More comprehensive measures of related pediatric care delivery processes (i.e., care coordination) could be considered in such construct validation studies (McDonald et al. 2012) . Better defining expectations and experiences related to FCC and SDM from the perspectives of children, their family members, and health care providers using the MEPS-HC as well as items from other, related instruments could also improve the construct validity of FCC/SDM measures.
Including or excluding certain children from the denominators of FCC/ SDM measures may also affect the interpretation of FCC/SDM rates. To be included in the SDM and PCMH FCC composite measures in this study, a USC 1 had to be indicated for children. On average, between 2007 and 2010, approximately 11 percent of U.S. children did not have a USC. Common reasons for individuals indicating they or their other household members (including children) do not have a USC in the MEPS-HC include never getting sick, costs, and recently having moved (Kirby 2010) . The FCC/SDM construct being operationalized with the SDM and PCMH FCC composites may therefore be limited to FCC/SDM for children with a USC. The FCC construct assessed by the FCC 1 composite may be similarly limited insofar as children who did not have one or more doctor's visits within the past 12 months are excluded. Thus, it may be necessary for policy makers and clinicians assessing FCC and SDM to weigh whether they are interested in FCC and SDM experiences more globally or more specifically in relationship with the child's USC or "doctor's" visit(s) that occurred in the past year. This study has several main limitations that should be considered in interpreting its findings. Although the study design was prospective in nature and the LDV modeling approach used may have reduced the influence of selection bias and regression to the mean, the data were observational thereby limiting causal inference (Shadish, Cook, and Campbell 2002) . The LDV approach may bias estimates of explanatory variables downward (Achen 2000) . This bias may, however, not be significant if the underlying process is dynamic in nature (Keele and Kelly 2006) , as health care outcomes may be for
The Predictive Value of Family-Centered Careindividuals in the United States (Monheit 2003; Cohen and Yu 2006; Liptak et al. 2006) . Additionally, FCC/SDM was only assessed from the perspective of parents or other adult family members of children, an important perspective to capture, but one potentially divergent from children and their health care providers (Gabe, Olumide, and Bury 2004; Shields, Pratt, and Hunter 2006; Fiks et al. 2011 ). This study also focused on FCC/SDM measures developed from MEPS-HC items. We recognize that other FCC/SDM composite measures-some of which use similar items to those examined herehave been developed using health plan and other national surveys (e.g., the National Survey of Children's Health, the National Survey of Children with Special Health Care Needs) as well as for different child subpopulations and/ or anchored to more specific care experiences (e.g., ADHD management) (Brinkman et al. 2011; Kuo et al. 2012b; McDonald et al. 2012; Butler et al. 2014; Smalley et al. 2014) . Lastly, neither CSHCN nor CSHCN subgroups were separately analyzed as has been done in some past research (Kuo, Bird, and Tilford 2011; Raphael et al. 2011; Fiks et al. 2012b; Romaire, Bell, and Grossman 2012b) given this study's focus on children overall and because initial analyses suggested receipt of FCC/SDM in year 1 was not significantly different between CSHCN and non-CSHCN.
CONCLUSIONS
Comparison of FCC/SDM composite measures in this study suggests that using measures with more stringent scoring approaches and that include items indicative of consensus building and mutual agreement may have the greatest utility for health systems aiming to improve pediatric health care quality. This is because FCC/SDM composites with more stringent scoring approaches yielded lower FCC/SDM prevalence estimates in year 1, potentially making meaningful improvement easier to detect, and were shown to be consistently associated with reduced unmet health care needs in year 2 among U.S. children. This study's results additionally showed that the FCC/SDM consensus building and mutual agreement subcomponents in year 1 were more consistently associated with reduced unmet health care needs in year 2 relative to the information sharing subcomponent alone.
Future research on the construct validity of existing parent-reported FCC/SDM measures is needed, particularly for performance measurement efforts seeking to connect care experiences to long-term patient reported outcomes (Magasi et al. 2012; Bevans et al. 2014 ). It will also be important to
